.
Besides the RNA N-glycosidase activity, RIPs also exhibit polynucleotide:adenosine glycosidase (PAG) activity, and presumed DNase-like and phosphatase activity [4] . Once inside the cytosol,
1-RIP molecule is capable of killing a cell, making immunotoxins some of the most potent killing agents. Today, Mabs can be molecularly engineered to retain targeting capacity with its Fab portion or even in the form of single-chain Fv (ScFv). The reduced molecular size greatly enhanced the penetration of immunotoxins into deep tissue, such as the centre of the solid tumour. Humanization of murine Mabs or using complete human genes also significantly reduced the immunogenicity and host reaction towards the carrier moiety, hence increasing the in vivo half-life of the immunotoxins. However, the toxin moiety is still highly immunogenic because of their foreign origin and relatively large size (around 30 kD). It is therefore reasoned that if toxins of much smaller molecular size are used, they may confer the benefit of enhancing tissue penetration, as well as mitigating antigenic epitopes exposed to the host immune system.
In 1994, Gao et al. reported the discovery of a novel small RIP, Luffin-S, from the seeds of the plant Luffa cylindrica [6] . Since then, quite a number of small RIPs (Ͻ10 kD) have been discovered from various plants [7] [8] [9] . The smallest member of this new family, Luffin P1, has a molecular weigh of 5226. 8 Da, yet possessing a highly potent inhibitory activity on protein synthesis in the cell-free rabbit reticulocyte lysate with IC50 of 0.88 nM [10, 11] . From [12] . Diagram of Luffin P1 and hIL-2-Luffin P1 gene synthesis is shown in Fig. 1 
Lymphocyte proliferation in MLR or in response to ConA
Mixed lymphocyte reaction (MLR) was set up as previously described [13] 
Mouse skin transplantation

Rat renal transplantation
Male Wistar rats and SD rats about 250-300 g in body weight were served as donors and recipients, respectively. As described [14] 
Histology and immunohistochemistry
Multiple skin and renal sections were fixed in 10% buffered formalin, embedded in paraffin and stained with hematoxylin and eosin to evaluate histological changes. 
Statistical analysis
Results
Expression of immunotoxin hIL-2-Luffin P1
The Luffin P1 gene (GenBank AF537345) encodes a short 43-aa peptide [10, 11] (Fig. 1B) , which is also confirmed by Western blot, using either anti-His tag or anti-IL-2 antibody (Fig. 1C and D) . In parallel, His-tagged Luffin P1 was similarly purified using the same procedure (data not shown). (Fig. 3B ). [16] . It was later reported by many studies that recombinant immunotoxins with KDEL [27] . However, application of these immunotoxins 
(GSPRTEYEACRVRCQVAEHGVERQRRCQQVCEKRL-REREGRRE) that is similar to the 6.5 kD arginine/glutamate-rich sites. P represents phosphate groups at the 5Ј end of oligos required for the ligation reaction. The Hisϫ6 tag and KDEL sequence are indicated. (B) SDS-PAGE detection of hIL-2-Luffin P1 purified by His-Bind resin. A single 22.5 kD band of hIL-2-Luffin P1 in Lane 2 can be visualized. Molecular weight markers in Lane 1 were denoted in kD on the left. (C) Western blot detection of purified hIL-2-Luffin P1 (both Lane 2 and Lane 3 on different loading) with anti-His tag antibody. Positive bands at 22.5 kD were shown by arrow. Lane 1 is the molecular weight marker. A similar Western blot with anti-hIL-2 antibody was shown in (D).
Fig. 1 Expression of hIL-2-
hIL-2-Luffin P1 strongly suppressed ConA-induced T-cell proliferation
hIL-2-Luffin P1 prolonged the survival of rat renal allografts
Discussion
Immunotoxins are proteins that contain a toxin along with an antibody or growth factor that binds specifically to target
Fig. 3 Prolongation of skin allograft survival by hIL-2-Luffin P1. (A) C57BL/6 skin grafts were transplanted onto five groups (n ϭ 10) of BALB/c recipients, which were then injected with HBSS as control, or with different doses of hIL-2-Luffin P1 or Luffin P1 every 2 days till rejection occurred. Accumulative survival curves were plotted. Kaplan-Meier survival analysis indicated significant prolongation of survival in all three hIL-2-Luffin P1 groups (P Ͻ 0.001 versus control), but not in Luffin P1 group (P Ͼ 0.14 versus control). (B) Histological comparison of skin grafts from recipients treated with HBSS (left panel) or hIL-2-Luffin P1 (right panel) at the 10-day post-transplantation time point. In the HBSS group, there was obvious necrosis of epidermal cells, oedema, fibrinoid degeneration, necrosis and lysis of dermis, lymphocyte infiltration and inflammatory reaction (shown by the arrow), which was not seen in the hIL-2-Luffin P1 group (haematoxylin and eosin ϫ200).
